The research on prime numbers is an interesting topic in Analytic Number Theory. The Fibonacci sequence is one of the most popular sequences in mathematics. In this paper, we will discuss the prime numbers of the Fibonacci sequence, which we call Fibonacci primes. The goal of this paper is to prove that starting with 
Introduction
The Fibonacci sequence (sometimes called Fibonacci numbers), which is named after Leonardo Fibonacci (c.1170 -c.1250), are the numbers in the following integer sequence: 1,1,2,3,5,8,13,21,34,55,89,144, In some cases [1] , the first two numbers in the Fibonacci sequence are 0 and 1. It depends on the chosen starting point of the sequence. In this paper, we choose the first two numbers to be 1 and 1, since it relates immediately to the rabbit family size.
The constitution of the sequence is such that each subsequent number is the sum of the previous two. In mathematics terms, the sequence F n of the Fibonacci numbers is defined by the recurrence formula
with initial values [2] 
There are some interesting identities on Fibonacci numbers. For example, since Several methods can be used to get this equation [3] . It is known that the Fibonacci sequence is closely related to golden ratio [4] .
The Fibonacci numbers are also closely related to Lucas numbers, since they are a complementary pair of Lucas sequences [5] , [6] .
There are many applications of the Fibonacci sequence, including computer algorithms such as the Fibonacci heap [7] data structure, and graphs called Fibonacci cubes [8] used for interconnecting parallel and distributed systems. The Fibonacci numbers are also Nature's numbering system. They appear almost everywhere in Nature [9] , from the leaf arrangement in plants, to the pattern of the florets of a flower, the bracts of a pinecone, or the scales of a pineapple [10] . The Fibonacci numbers are therefore applicable to the growth of every living thing, including a single cell, a grain of wheat, a hive of bees, and even mankind [10] .
In light of the applications mentioned above, it is clear that the Fibonacci sequence plays an important role not only in mathematics but also in our daily lives, such as the obfuscation or encryption of the software code in C++ [11] . As such, research on the sequence becomes more and more important. Fibonacci primes are one of such topics.
A Fibonacci prime is a Fibonacci number that is prime. The few seeds are: 
It is also not known whether there exists a prime, It is not known whether there are an infinite number of Fibonacci primes, but we can determine the property of Fibonacci primes, which is the goal of this paper.
Revisiting the Pythagorean Triple
A Pythagorean triple is made of three positive integers, x, y
and z , such that
Such a triple is often denoted as x, y, z ( ) , and a well-known example found a few thousands years ago is (3, 4, 5) . The name is due to the Pythagorean theorem (Chinese: Shang Gao Theorem), describing that any given right triangle has side lengths that satisfy the formula Euclid's formula does not generate all triples, but can generate all primitive triples. This can be remedied by inserting an additional parameter, k , into the formula. The following formula will generate all Pythagorean triples uniquely: The Euclidian formula is so prominent that the proof can be seen in almost every elementary number theory book [14] . So, we will not give the proof here.
The Parity Lemmas and Proofs
The Pythagorean triples can be used to prove the following lemma. Proof. We can prove this lemma by the following table.
Lemma 1. Starting with
39 80
According to the table listed above, we can see
That is to say, starting with 
The Modulo Theorem and Proof
By lemma 1 and lemma 2, we can easily get that, starting with Before we prove the proposition, we need to introduce another conclusion in Algebraic Number Theory. Also, there exists an integer a such that a Proof. Let's prove this conclusion in two steps.
Step According to the two steps shown above, lemma 1 and lemma 2, the theorem is proved. □
Conclusion
In this paper, we have studied the Fibonacci numbers that are prime and started with the simple seed 1 and 1. We have proven that, in this case, modulo 4 be 1 can be used to offer a quick judgment and if the number obtained during the computer program iteration belongs to a prime. This operation saves the complicated computation time for finding a prime that fits well for applications like obfuscation of intellectual property protected code. The applications of this new finding will not be limited.
Acknowledgement
This work was partially supported by GenieView subsidiary M2M Technology 331.7.49 Project, and the Suqian Excellence Expert Allowance 2013.18.14.5.9.2.
We are grateful to following individuals for their immeasurable helps and contributions to this research work: Jiangyong Gu, Runping Ye, from our university.
Author Contributions
The manuscript was written through contributions of all authors. All authors have given approval to the final version of the manuscript. Qing Zou conceived and designed the original work that led to this submission, and played an important role in proof of the results. Jun S. Huang improved the manuscript, collected some references and discussed the applications with Qing Zou during the process of the writing.
Conflict of Interests
The authors declare no Conflicts of Interest.
